A three-component process for the one-pot synthesis of 6-amino-4-aryl-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazoles from 3-methyl-1-phenyl-2-pyrazolin-5-one, aromatic aldehydes and malononitrile using p-dodecylbenzenesulfonic acid (DBSA) as the catalyst (10 mol %) in aqueous media is described. This method provides several advantages such as mild reaction conditions, simple work-up procedure and is environment friendly. In addition, water is chosen as a green solvent.
Introduction
The 21 th century is the modern year of the green chemistry, more and more chemists are devoted to the research of the 'green synthesis' which means the reagent, solvent and catalyst are environmental friendly. Recently organic reactions in water without use of harmful organic solvents have attracted much attention, because water is a cheap, safe and environmentally benign solvent. 1 However, water as a solvent was not frequently used until recently for several reasons such as many organic materials do not dissolve in water and many reactive intermediates and catalysts are decomposed in water. So it is necessary to add some phase-transfer catalyst (PTC) or surfactant such as hexadecyltrimethylammonium bromide (HTMAB), tetrabutylammonium bromide (TBAB), p-dodecylbenesulfonic acid (DBSA), because they benefit the organic materials uniform dispersion in water in the course of synthesis. It is known that polyfunctionalized benzopyrans and their derivatives are a kind of very useful compounds. They have been widely used as medicine intermediates due to their useful biological and pharmacological properties, such as antibacterial, anticoagulant, anticancer, important pharmaceuticals and agricultural chemicals. Usually these compounds are synthesized in organic solvents. 10, 11 In the course of our investigations to develop new synthetic methods in water. We have completed a series of organic syntheses with water as solvent recently. 12 Herein we report a one-pot three-component and highly efficient method for synthesis of 6-amino-4-aryl-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano [2,3-c] pyrazoles catalyzed by DBSA in aqueous media. This is an efficient synthesis in aqueous media, not only the operational simplicity but also gives the corresponding products in good to excellent yields. (Scheme 1). 
Scheme 1
In the presence of DBSA, 3-methyl-1-phenyl-2-pyrazolin-5-one 1, aromatic aldehyde 2 and malononitrile 3 were performed in water at 60 o C, high yields of products 4 were obtained.
The results are summarized in Table 1 . As shown in Table 1 , we can find a series of aromatic aldehyde 2 were reacted with 1 and 3 in the presence of DBSA in aqueous media at 60 o C, the reaction proceeds smoothly to afford the corresponding 6-amino-4-aryl-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazoles 4 in good to excellent yields. No very obvious effect of the electronic nature of substituents in the aromatic ring was observed. Benzaldehyde and aromatic aldehydes containing electron-donating groups (such as alkyl group, alkoxyl group, hydroxyl group) or electronwithdrawing groups (such as halide, nitro group) were employed and reacted well to give the corresponding products 4 in good to excellent yields under this reaction conditions.
The catalyst (DBSA) plays a crucial role in the success of the reaction in terms of the rate and the yields. For example, the reaction of 2,4-dichlorobenzaldehyde, 1 and 3 could be carried out in the absence of DBSA when the mixture (1, 2i and 3) in aqueous media at 60 o C for 6 h, but the yield is poor (24%). Additionally, 4-dimethylaminobenzaldehyde (1l) failed to give the corresponding 6-amino-4-aryl-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazole and the starting materials were quantitatively recovered under the same conditions. The explanation for this result may be due to the strong electron donating dimethylamino group in (1l) which will reduce the reactivity. A degree of tautomerisation may occur in (1l) with formation of quinoid structure and thus decreased reactivity of the aldehyde group (Scheme 2). 
Scheme 3
In conclusion, a procedure for the preparation of 6-amino-4-aryl-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazoles catalyzed by DBSA in aqueous media have been developed. This is a one-pot three-component condensation in aqueous media. Water solution is a clean and environmentally desirable system. No harmful organic solvents are used. This report has proposed and demonstrated a new useful and attractive process for the synthesis of these compounds.
Experimental Section
General Procedures. Liquid aldehydes were distilled before use. IR spectra were recorded on a Bio-Rad FTS-40 spectrometer (KBr).
1 H NMR spectra were measured on a Bruker AVANCE 400 (400 MHz) spectrometer using TMS as internal reference and CDCl 3 as solvent. Elemental analyses were determined using Perkin-Elmer 2400 II elemental analyzer. -4-(4-methoxyphenyl)-5-cyano-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c 
